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Abstract
Background: Levels of burnout have reached epidemic proportions among health care
professionals, resulting in a number of negative consequences, including loss of productivity,
increased turnover, and increased organizational costs. Advanced Practice Clinicians (“APCs”a term that encompasses both ARNPs and PAs) were integrated into teams with physicians at a
network of primary care clinics in a greater metropolitan area in the United States with the goal
of reducing provider burnout. This approach has not yet been evaluated to determine whether
there are benefits for reduction of burnout levels in clinicians. Few studies have been conducted
to date about the impact of comanaged primary care teams on provider burnout.
Objectives: To evaluate implementation of a comanaged care team model piloted over the last
three years at a network of primary care clinics. This study had two objectives: 1) to determine
if practicing as part of an MD-APC comanaged panel compared to independent panel
management is correlated with lower levels of provider burnout; and 2) to determine if a higher
quality comanaging relationship is correlated with lower levels of burnout compared to lower
quality levels of comanagement.
Methods: The Mini-Z Burnout Survey was administered to a sample of 102 physicians and
APCs at seventeen clinics within a regional network. Demographic data regarding practice
model, credentials, and clinical experience were also collected. Providers who indicated that they
practiced in a comanaged care team model were additionally given the Provider Comanagement
Index (PCMI) to assess the quality of the comanaging relationship.
Conclusions: Nearly all APCs who participated in the survey indicated that they practiced in a
comanaged model, preventing comparisons in burnout between the different practice models for
APCs; physicians who practiced both independently and in a comanaged model also participated.
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Physicians in each practice model did not demonstrate statistically significant differences in rates
of burnout, whereas APCs participating in comanaged panels had significantly lower rates of
burnout than physicians in both care models.
Implications for practice: The comanaged care team model in this study appears to have benefits
in reducing burnout for APCs but not for physicians. While the reason for the differences in the
level of burnout between physicians and APCs is unclear, APCs in this study had more
administrative time and less patient care time each day compared with physicians, and the
physicians had been in practice an average of ten years longer than the APCs. As no preimplementation study of burnout was performed, evaluation of whether this model reduces
burnout is not possible. In order to determine how comanagement can be implemented to
mitigate burnout for both physicians and APCs, additional research is needed to identify which
aspects of the current model had the strongest correlation with lower levels of burnout.
Keywords: burnout, comanagement, nurse practitioner, primary care, teamwork
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Burnout in Primary Care
Burnout is a syndrome of emotional exhaustion, depersonalization, and negative attitudes
about one’s patients, feelings of ineffectiveness, and loss of meaning in work (Maslach, Jackson,
& Leiter, 2016). It tends to occur in service professions that work with people. Burnout has
been correlated with a number of negative consequences for both physicians and patients.
Shanafelt et al. (2016) demonstrated a positive correlation between increased levels of physician
burnout and a reduction in the number of hours physicians choose to work each week. Study
authors surveyed the same group of physicians for burnout in 2011 and again in 2013, comparing
burnout scores with physician payroll records. The study demonstrated that each point increase
on the burnout score was associated with a greater likelihood of reducing full-time equivalency
(FTE) in the following 24 months. The true cost of burnout in primary care providers is seen in
the work of Linzer et al. (2009), who performed a cross-sectional analysis of 119 ambulatory
care clinics in New York City involving 422 family practitioners and internists. These authors
found that 27% experienced serious job dissatisfaction and 30% planned to leave the practice
within two years.
High levels of burnout are thus strongly and positively correlated with provider turnover
(Linzer et al., 2009). When a physician leaves an organization, it costs that organization an
estimated $340,000 dollars to replace that provider, including the cost of recruiting a
replacement, practice start up time, and loss of revenue from billings (Fibuch & Ahmed, 2015).
While the turnover cost of replacing a nurse practitioner has not been studied, it is estimated that
the cost of replacing a nurse is up to $88,000 (Li & Jones, 2013). Finding ways to reduce
provider burnout is therefore an organizational priority.
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Primary care serves a critical role in the U.S. healthcare system. In addition to delivering
high-quality, patient-centered care, it must also serve as a steward of healthcare resources,
manage population health, and coordinate care with specialty services (Golden, Edgman-Levitan,
& Callahan, 2017). Yet the demands placed upon clinicians in providing primary care services
continue to increase, propelling rates of burnout in primary care providers to epidemic levels.
Practicing primary care medicine in the United States is demanding. Time constraints for
office visits mean that most providers do not have enough time to deliver all preventive and
chronic disease services according to guidelines. It is estimated that addressing all the acute,
chronic, and preventive needs of a standard size patient panel would require approximately 21.7
hours per day (Yarnall et al., 2009). In order to meet the needs of their patients, providers spend
a substantial amount of time providing primary care for patients outside office visits, much of
which is not reimbursed. Activities include submitting referrals, renewing medications,
following up on laboratory tests, collaborating with other members of the care team, responding
to patient phone calls and emails, and submitting correspondence to insurers and care facilities
(Baron, 2010; Doerr et al., 2010). On average, primary care providers spend almost seven extra
minutes each day for every 30-minute office visit, which amounts to an average of nearly eight
hours of work per week for a full-time provider (Farber, Siu, & Bloom, 2007). Additionally,
unpaid work between patient visits is substantial. Several studies estimate that family physicians
spend at least 20% of their workday caring for patients not currently in the clinic (Baron, 2010;
Farber et al., 2007; Gottschalk & Flocke, 2005). Perceived time pressures and low control over
the work pace positively correlate with physician feelings of stress and dissatisfaction (Agency
for Healthcare Research, 2017).
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The proliferation of electronic health records (EHRs) has increased the clerical burden
upon providers. The Medicare and Medicaid EHR System Incentive Programs have driven
widespread adoption of EHRs since 2009. In fact, office physician use of EHRs increased from
18% in 2001 to 78% in 2013 (Hsiao & Hing, 2014). Electronic health record-specific tasks
including writing progress notes, entering orders, submitting codes for billing, and responding to
patient portal messages. Arndt et al. (2017) found that physicians now spend an average of 5.9
hours of each 11.4 hour workday using the EHR; approximately 1.4 of these hours occur after
the clinic is closed. In a survey study of thirty clinical practices, physicians expressed
dissatisfaction with the impact of the EHR on workflows, reporting the EHR as is too time
consuming and that it robs time from face-to-face patient care (Friedberg et al., 2014).
As insurance reimbursement shifts from volume toward value-based reimbursement,
additional strains on provider workload outside of clinic visits are anticipated (Golden et al.,
2017). After the passage of the Affordable Care Act in 2010, the US Centers for Medicare and
Medicaid (CMS) was tasked with implementing new financial incentives for healthcare
providers to deliver better care at a lower cost (Rajkumar, PH, & Tavenner, 2014).
Demonstrating delivery of “value-based care” by capturing aggregate data on population health
metrics has further increased the administrative requirements on physicians, who still must also
earn payment through the fee-for-service model.
Rates of burnout among physicians are increasing. Shanafelt et al. (2015) administered
the Maslach Burnout Inventory to 6880 physicians in 2011 and to the same physicians again in
2014; results demonstrated an 11% increase in at least one symptom of burnout and an 8%
decrease in satisfaction with work-life balance over this three-year time period.
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Increasing rates of burnout may exacerbate a predicted shortage of primary care
physicians. A study by the Association of American Medical Colleges (AAMC) estimates a
shortage of 12,000-31,000 primary care physicians in the United States by 2025 (Association of
American Medical Colleges, 2015). Finding a solution to balancing the growing need for
primary care services with the ever-increasing demands on physicians is critical for the future of
U.S. healthcare. This solution must do more than supply sufficient primary care providers for
patients; it must entail a sustainable work-life balance for healthcare providers, improve the
quality of the care provided, and meet the steadily increasing demands of both patients and
insurers between care visits.
Nurse practitioners are a viable solution for alleviating the projected primary care
shortage in the years to come. An estimated 248,000 advanced registered nurse practitioners
(ARNPs) were practicing primary care in the United States in 2018 (American Association of
Nurse Practitioners, 2018). Nurse practitioner education is expanding. By the year 2024, the
Bureau of Labor Statistics projects an increase of 35% more nurse practitioners, compared to
only 13% more physicians (U.S. Department of Health and Human Services, 2016). One
solution addressing burnout may be in restructuring the delivery of healthcare through the
collaboration of MDs and ARNPs.
A New Strategy to Address Burnout
In order to meet the increasing demands on primary care providers and address the
worsening issue of physician burnout, a network of affiliated primary care clinics with over 200
physicians in a greater metropolitan area in the United States began implementation of a teambased model in primary care comprised of a physician and ARNP who together share
management of the same patient panel. In 2015, the first care teams were formed; today, over 37
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ARNPs across 17 different clinics work as part of a care team, comanaging a patient panel with a
physician. Providers on comanaged teams care for the same panel of patients and share
responsibility for indirect care between office visits, including such tasks as prescription refills,
phone calls, patient emails, and the administrative paperwork required by insurers. APCs in this
model saw fewer patients per day than physicians in order to allow for dedicated administrative
time to perform indirect care. The impact of the comanaged approach in reducing levels of
provider burnout at this regional medical network has not yet been evaluated.
The current study compared provider burnout levels between panels comanaged by an
MD-APC team to those managed independently by a single provider at various primary care
clinics throughout a unified network. The purpose of this research was to determine if practicing
as part of a MD-APC comanaged panel results in reduced provider burnout, both for the
physician and for the ARNP, compared to independent panel management. The impact of the
quality of the collaboration in comanaging panels in reducing burnout was also assessed.
Review of the Literature
PubMed and Cinahl were searched for peer-reviewed research addressing interventions to
reduce burnout in healthcare providers as well as for studies that examined the implementation of
comanagement in primary care. The following limitations were applied to search results: English
language only, human subjects, and years 2010-2018. The following keywords were used:
burnout, primary health care, team, interdisciplinary care, nurse practitioner, advanced practice
nurse, and comanagement. After removing duplicates, as well as other articles not relevant to the
proposed intervention, 18 articles were included in the literature review.
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Interventions to Address Burnout
The body of literature reviewed showed no clear consensus about interventions most
effective in reducing physician burnout. West, Dyrbye, Erwin, and Shanafelt (2016) conducted a
systematic review and meta-analysis of 15 randomized controlled trials and 37 cohort studies
explaining approaches to prevent or reduce burnout in physicians. Organizational interventions,
such as limiting work hours, were found to be more effective than individually focused
approaches such as mindfulness or stress management training. The average reduction in
burnout achieved was 10% as measured by the Maslach Burnout Inventory.
Panagioti, Panagopoulou, Bower, and Al (2017) also conducted a systematic review and
meta-analysis of 20 controlled interventions to reduce burnout in a studies totaling a sample size
of over 1550 physicians. Overall, most interventions had small but significant reductions in
burnout; the average reduction was three points less on the emotional exhaustion scale of the
Maslach Burnout Inventory. Concurring with the findings of West et al. (2016), the authors
found that organization-driven interventions had the largest effect in burnout reduction,
compared with physician-directed interventions. Examples of interventions led by the
organization included facilitating communication between members of the health care team,
adjusting workflows, and fostering a sense of teamwork, whereas examples of physician-directed
interventions included mindfulness and meditation classes, communication skills training, and
coping workshops. Overall, a bigger reduction in burnout was found for interventions to reduce
burnout in primary care compared to specialty care, and greater benefits for more experienced
physicians compared to physicians in the earlier stages of their careers.
In the Healthy Workplace Study, Linzer et al. (2015) conducted a randomized control
trial with 166 primary care clinicians across 34 clinics. The study examined whether targeted
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interventions to improve working conditions were associated with reductions in clinician
burnout. The interventions were individualized at each participating clinic and chosen from
three broad categories: improved communication between clinicians and staff, workflow
changes, and targeted quality improvement projects related to patient care. Burnout levels,
clinician satisfaction, and intention to leave were measured before and after implementation as
well as between intervention and control clinics. Workflow interventions were associated with
the greatest reduction in burnout (OR 4.8). Intention to leave measures were also improved (OR
4.2). Controlling for clinician role (MD, ARNP, or PA) did not impact the results. Examples of
workflow interventions included utilizing support staff to complete more EHR tasks, pairing one
MA with each clinician, utilizing a nurse coordinator to oversee patient issues, and increased
visit time. Restructuring the care team was not examined as an intervention.
Comanagement in Primary Care
A team-based care model consisting of MD and ARNP who together manage a shared
panel of patients could be one possible solution to decreasing rates of burnout among clinicians.
Few studies that have studied the effects of this new approach to care delivery were found in the
literature.
Norful, Swords, Marichal, Cho, & Poghosyan (2017) conducted a systematic review of
studies that have examined MD-ARNP comanagement in primary care, and found better clinical
outcomes, improved clinician adherence to care guidelines, and higher reported quality of life by
providers. Generalizability of the findings was limited in that only six studies were included.
Reuben et al. (2013) also conducted a case study of the impact of MD-ARNP
comanagement in two geriatric practices in Los Angeles. In one clinic, the ARNP helped to
manage patient panels with seven physicians. In the other clinic, the ARNP assisted with the
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management of the patients of five physicians. Patient quality indicators such as reduced
incidence of falls, depression scores, and urinary incontinence were correlated with care, and
data was collected from over a nine-month period. Quality scores were 22 to 55 percent higher
for patients seen by both the ARNP and MD compared to patients seen only by the MD.
Jones et al. (2017) completed a pre- and post- case study of over 1,110 clinically complex
patients managed in a home-based primary care program. An ARNP was paired with an MD to
comanage a subset of 87 patients. Patient hospitalization rates fell by nearly 30% in comanaged
patients, and MDs practicing on a comanaged panel reported decreased rates of burnout.
Medical care delivered as a team has demonstrated benefits in reducing provider burnout.
Willard-Grace et al. (2014) conducted a cross-sectional survey of 231 providers and 280 clinical
staff members at 16 primary care clinics utilizing the Maslach emotional exhaustion scale. They
found that when providers work together with staff in a tight team structure with a medical
assistant, clinicians reported exhaustion scores 1.5 points lower than providers not working on a
regular team. Helfrich et al. (2014) also conducted a cross sectional survey of over 4500
personnel from 588 Veteran’s Affairs (VA) primary care clinics and found that care provided by
a team comprised of a provider, nurse care manager, medical assistant, and administrative clerk
had emotional burnout scores on the Maslach 20% lower than independently practicing providers
not assigned to such a team.
As Norful et al. (2018) have noted, teamwork is not the same as comanagement. No
studies were found that examined the impact of a comanaged approach to levels of provider
burnout in primary care. Team-based care is comprised of a group of people working toward a
common goal. This is often structured hierarchically, which can impede communication.
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Conversely, comanagement involves two providers whose shared responsibilities overlap
equitably.
Methodology
Sample
Primary care providers at seventeen different clinics in a greater metropolitan area in the
United States were be invited to participate in the study. Physicians, nurse practitioners, and
physician assistants who responded to an invitational email (n=102) were recruited for the study.
Inclusion criterion for the study was having an FTE of ≥ 0.4. A total of 65 MDs, 26 ARNPs, and
five physician assistants (PAs) participated; six participants did not indicate their credential.
Additional descriptive statistics about the sample is provided in Appendix A.
Survey Instruments
Two surveys were administered to subject participants. The first was the Mini Z Burnout
Survey. This is a self-administered questionnaire that assesses level of burnout and dimensions
of clinician work life that might predict burnout. Shimotsu, Poplau, and Linzer (2015) adapted
the survey from the MEMO study (Linzer et al., 2009) for the Zero Burnout Program at
Hennepin County Medical Center in Minneapolis, Minnesota. The second instrument was the
Provider Comanagement Index (PCMI), also a self-administered questionnaire that was
developed by Norful, Ye, Shaffer, & Poghosyan (2018). It assesses aspects of the relationship
between two clinicians comanaging a shared panel of patients.
The Mini-Z Burnout Survey (Appendix D) consists of ten multiple choice questions on a
five-point Likert scale, followed by two open-ended questions. It includes a single question to
assess the level of burnout as well as nine additional items that assess outcomes (stress or
satisfaction) or possible drivers of burnout (control, time pressure, teamwork, EMR use). The
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single item burnout question (Appendix D, question 3) has been externally validated against the
widely utilized Maslach Burnout Inventory (MBI) with good correlations (r = 0.65k, p < 0.0001)
and ANOVA calculated r squared (0.5, p < 0.0001), demonstrating that the single item is a viable
alternative to the MBI (Rohland, Kruse, & Rohrer, 2004).
Confirmatory factor analysis of the Mini-Z was calculated using Cronbach’s  for the
three primary measures of work satisfaction (three items), stress and burnout (four items), and
EMR-related stress (three times) (Shimotsu et al., 2015). Two factors were revealed:
teamwork/values ( = 0.74) and EMR use and stress ( = 0.72). The overall  for all ten items
was 0.80. Pearson correlations demonstrated convergent validity across survey items at p <
0.001 with r values of 0.26 and 0.46.
The Provider Comanagement Index (PCMI; Appendix F) was given only to participants
indicating that they worked as part of a comanaged panel. This survey is based upon the threedimensional conceptualization of ARNP-MD comanagement model developed by Alison Norful
and colleagues at the Columbia University School of Nursing: effective communication, mutual
respect and trust, and shared philosophy of care (Norful et al., 2018). It consists of 20 questions
on a four-point Likert scale, with three subscales reflecting the conceptual model developed by
the authors. As shown in Table 1, Scale Content Validity Index (S-CVI) was calculated for each
of the three subscales and demonstrated high content validity. Internal consistency of the scale
was demonstrated by strong Cronbach  scores.
Demographic Data
In order to allow for subgroup analysis, participants were also asked to provide
demographic information (Appendix E). Participants were asked their credential, number of
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years practicing under their current license, weekly hours worked, patients seen each day, hours
dedicated daily to administrative time, and current practice model (independent or comanaged).
Human Subject Considerations
The participating medical center’s Institutional Review Board (IRB) approved the study
on December 28, 2018. Seattle University formally ceded oversight on January 7, 2019.
Informed consent was presented electronically before survey administration; continued
participation in the survey signified consent by the study participant. Anonymity of participant
responses was ensured.
Data Collection
Surveys were administered to all subjects via the online survey platform Qualtrics
(Qualtrics XM, n.d.). Qualtrics is a cloud-based software program that allows administration of
surveys and secure storage of data. Participants accessed to the online survey via a hyperlink
embedded in their invitational email. Following completion of the Mini Z, participants were
prompted to provide demographic data, which included their current practice model.
Qualtrics software functionality includes a branched survey design that allows for
different survey structures depending on how each question is answered. If participants
indicated they practiced independently, the survey closed. If participants indicated that they
practiced in a comanaged model, they were then prompted to complete the Provider
Comanagement Index.
Analysis
SPSS (version 25.0) was used for the analysis. Participants with excessive missing data
were omitted from the analysis. Internal consistency and scale reliability were confirmed by
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Cronbach  for each of the survey instruments. Additional details of the statistical methodology
utilized is provided in Appendix C.
Objective 1:
Is practicing as part of an MD-APC comanaged panel compared to independent panel
management correlated with lower levels of provider burnout?
A between-subjects one-way ANOVA was used to determine whether study participants
indicating independent (n=37), comanaged (n=45), and mixed independent/comanaged (n=12)
practice model demonstrated significantly different burnout scores on the Mini-Z. This
calculation was performed on the study population as a whole, including all MDs, ARNPs, and
PAs. Because only the MDs were distributed across the three practice models in sufficient
numbers to allow for comparison of burnout levels as a function of practice model, an additional
analysis was performed only with MD participants (n=65) to allow for a comparison between the
models within a more homogenous sample.
Objective 2:
Is a higher quality comanaging relationship correlated with lower levels of burnout
compared to lower quality levels of comanagement?
Forty-nine participants reported that they worked in a comanaged or a mixed
independent/comanaged model and completed both the Mini-Z to assess burnout and the PCMI
to assess the quality of the comanagement. A series of four Spearman correlations were used to
evaluate the relationships between quality of comanagement (as measured by the three PCMI
subscale and total scores) and burnout (as measured by Mini-Z total scores). One-tail tests were
used in all correlations because it was predicted that higher levels of comanagement would
positively correlate with lower levels of burnout.
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Results
Objective 1
Is practicing as part of an MD-APC comanaged panel compared to independent panel
management correlated with lower levels of provider burnout?
Analysis of all clinicians the study population as a whole, with both physicians and APCs
considered as a single group, demonstrated that clinicians working in a comanaged practice
model or a combined comanaged/independent practice model had significantly lower levels of
burnout compared to clinicians working independently (Figures 1 and 2). The Mini-Z total scores
have a theoretical range of 10-50, with higher scores signifying higher levels of burnout. The
effect of practice model on burnout scores was statistically significant, (F(2,91)=9.61, p<.001),
with 17.4% of the variance in burnout scores explained by practice model (Table 5). The Tukey
HSD post hoc comparisons, shown in Table 6, demonstrated that only the difference between the
independent (M=29.78, SD=5.53) and comanaged (M=24.29, SD=6.02) practice models was
significant (p<.001).
Analysis of the MD-only sample showed no significant differences in burnout between
practice models (F(2,59)=1.81, p=.172), shown in Figure 3. Results of the one-way betweensubjects ANOVA comparing the means in the MD participants is summarized in Table 8. The
difference in burnout between practice models that was shown in the study population as a whole
can be thus be attributed to lower levels of burnout in both ARNPs and PAs, illustrated in Table
7. This was demonstrated with a Welch’s robust t-test which found that ARNPs had
significantly lower burnout in comanaged practice models (M=23.17, SD=6.58) than did MDs
(M=27.87, SD=3.78), t(36.83)=4.76, p=.001 (two-tailed). Nearly the entire sample of ARNPs
and PAs practiced in a comanaged model (30 out of 31 participants).
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Objective 2
Is a higher quality comanaging relationship correlated with lower levels of burnout
compared to lower quality levels of comanagement?
Spearman correlational analysis demonstrated that higher levels of comanagement on the
PCMI were significantly correlated with lower levels of burnout; this is summarized in Table 9.
The overall score on the PCMI significantly correlated with lower burnout (rs = -.31, p = 0.17).
All three subscales assessing the quality of comanagement were negatively correlated with
clinician burnout, with two out of the three correlations reaching statistical significance
(p < .05). Thus, the instrument identified that in this sample, higher quality of comanagement
was in fact associated with lower burnout scores. This supported the hypothesis of objective two.
Discussion
This study assessed the relationship between burnout and primary care panel
comanagement between physicians and advanced practice clinicians, as well as correlated the
quality of the comanaged relationship on the level of burnout. In this study, APCs demonstrated
overall lower levels of burnout than physicians. Physicians did not demonstrate any statistically
significant differences in the level of burnout between practice models; working in a comanaged
model was not associated with lower levels of burnout for physicians.
As nearly all the APCs in this sample practiced in a comanaged model, it was not
possible to determine the factors that were correlated with a lower level of burnout in APCs.
However, the descriptive statistics may hint at some of the reasons for lower levels of burnout in
APCs. Notable differences were demonstrated between physicians and APCs in time spent
providing patient care and in administrative time each day. Additionally, the average number of
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years licensed was far greater in the physician group than in the APC group. Each of these group
characteristics may have implications for burnout.
Demographic data showed that physicians in this study spent an average of eight hours
each day providing direct patient care, whereas APCs spent an average of five hours each day in
similar activity (Table 3). Additionally, physicians spent an average of 1.5 hours in
administrative time, and APCs an average of four hours. When combined with a full day of
patient care, administrative burden – which includes such tasks as prescription medication refills,
answering patient emails and phone calls, giving test results to patients, and completing
insurance paperwork for patients not currently in the clinic - has been shown in other studies to
be positively correlated with clinician dissatisfaction and burnout (Gottschalk & Flocke, 2005).
It is possible that APCs perceive sufficient time in which to complete administrative tasks and
therefore do not feel burdened by it, or that a lower patient volume improves perceived balance
of clinical responsibilities.
It appears that this particular network of primary care clinics has implemented the
comanaged panel model in such a way that the APC on the team is allowed additional
administrative time to complete between-visit care for panel patients, perhaps with the aim that
this in turn will reduce the administrative burden on the MDs. It is unclear whether the MDs in
this sample perceive that their administrative burden has been reduced by such a strategy, or
whether significant administrative burden remains that they yet do not have sufficient time to
address because of in-clinic patient care obligations. If the latter is true, it may be one
explanation for why the comanaged model in this population was not associated with lower
levels of burnout in MDs.
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While it is plausible that one member of the comanaged team might reduce the overall
administrative burden for the team’s panel if allowed sufficient time to do so, there may be wide
variability in the implementation of such an approach; for a number of possible reasons, whether
the preferences of the team or the work capacity of an individual, some APCs may accomplish
more and others less. It is also possible that certain administrative tasks cannot be delegated but
must be completed by the ordering clinician – for example, the interpretation of labs ordered as
part of a workup pertaining to an office evaluation. If true, then a more beneficial comanaged
team model might allow additional administrative time for each team member, instead of only
the APC. The reason that this medical center has elected to implement the comanaged model in
its current state may have to do with reimbursement models: MDs continue to be paid by
volume, whereas the APCs are salaried.
There are a number of other possible confounders for differences in burnout levels
between physicians and APCs. Demographic data indicated that the average number of years in
practice was much greater for physicians than for APCs, which may have implications for the
levels of burnout in each group. The average number of years in practice for physicians was 18,
whereas for the nurse practitioners it was five. Ten years can mean the difference between
generational cohorts, and thereby differing attitudes and behaviors about institutional support and
teamwork in general (Berkowitz & Schewe, 2011). Additionally, a number of other factors
beyond the scope of this study may have influenced differences in burnout between groups.
These include the level of staffing and nursing support in each clinic, the complexity of the
patient panel, the input solicited from each team member in the selection of comanaging team
members, and the training and support provided during the implementation of the comanaged
team.
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While this study did not demonstrate that MDs practicing in a comanaged care team
model have lower levels of burnout, that does not mean that panel comanagement itself might
not still mitigate burnout if implemented in a different fashion. Perhaps if the division of labor
between in-clinic patient care and administrative tasks were to be more equitable among team
partners, then each might benefit from the arrangement. However, physician reimbursement in
the United States continues to be largely fee-for-service, or volume-based (Ryan, Shortell,
Ramsay, & Casalino, 2015). Until this payment model changes, there will be little incentive for
physicians to sacrifice office visits in favor of administrative tasks. Anticipated changes in
reimbursement to focus on improved population health measures or “value-based healthcare”
may eventually provide the impetus to do so (New England Journal of Medicine, 2017).
Previous studies have shown associations between team-based care and reduction in
burnout (Helfrich et al., 2014; Willard-Grace et al., 2014). It therefore seems that primary care
panel comanagement still holds great promise for mitigating clinician burnout. Additional
research is needed to investigate alternative approaches to implementation of a comanaged care
team approach to care for a shared panel of patients; other models of implementing panel
comanagement might be more effective in reducing clinician burnout in primary care providers.
This study did find that a statistically significant higher quality of comanaged
collaboration is associated with statistically significant lower burnout levels as measured by the
Provider Comanagement Index (PCMI). This instrument was based upon Norful’s framework
for successful clinician comanagement, which is comprised of effective communication, mutual
respect and trust, and shared philosophy of care (Norful, Ye, et al., 2018). Future studies could
explore the factors that enhance each of these aspects of successful collaboration. This research
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would support organizations as they develop strategies to form more effective teams that are
likelier to result in lower levels of burnout.
Conclusion
This study demonstrated that APCs working as part of a comanaged team model
experienced lower levels of burnout than MDs of all practice model types. While the MDs did
not differ in burnout levels by practice model, comanaging MDs were not allowed the additional
administrative time granted to their APC counterparts. Because nearly all APCs in this study
worked in a comanaged model, additional research is needed to determine how daily time spent
in patient care versus administrative time impacts the relationship between comanagement and
burnout. Because a higher quality of comanagement was correlated with lower level of burnout,
approaches to improve the quality of the relationship between comanaging partners will likely
result in a lower levels of burnout for clinicians.
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Appendix A
Tables
Table 1
Validity and Reliability of the PCMI

Subscale

Scale Content Validity Index
(S-CVI)

Cronbach’s α

Effective Communication

0.952

0.811

Mutual Respect and Trust

0.944

0.746

Shared Philosophy of Care

0.899

0.779

Table 2
Cronbach’s  Coefficients for Survey Instruments
Scale

N

Items

Cronbach’s α

Mini-Z Total

104

10

0.82

PCMI-Communication

51

7

0.90

PCMI-Trust

51

6

0.95

PCMI-Philosophy

51

7

0.92

PCMI-Total

51

20

0.96
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Table 3
Sample Demographic and Professional Descriptive Statistics
Categorical Variables

f

Percent

Professional Credentials
MD
ARNP

65
28

63.7%
26.9 %

PA
Missing

6
5

5.8
4.8%

Total

104

100.0%

MD Practice Model
Independent
Comanaged
Both Independent & Comanaged
Missing
Total MD responses

36
15
11
3
65

55.4%
23.1%
16.9%
4.6%
100%

ARNP Practice Model
Independent
Comanaged
Both Independent & Comanaged
Missing
Total ARNP responses

1
24
1
2
28

3.6%
85.7%
3.6%
7.1%
100%

PA Practice Model
Independent
Comanaged
Both Independent & Comanaged
Total PA responses

0
6
0
6

0%
100%
0%
100%
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Table 3 (continued)
Continuous Variables

N

Min

Max

M

SD

Years Licensed
MD
ARNP

64
26

1
1

35
13

18.06
5.04

8.047
3.331

PA

6

6

16

9.92

3.904

MD - Independent
MD – Comanaged
MD – Independent & Comanaged
ARNP – Comanaged
PA - Comanaged

36
15
11
27
6

0.5
0.5
0.4
0.7
0.6

1.0
1.0
1.0
1.0
1.0

0.84
0.76
0.82
0.98
0.86

0.176
0.167
0.209
0.069
0.151

Daily Patient Care Hours
MD - Independent
MD – Comanaged
MD – Independent & Comanaged
ARNP – Comanaged
PA - Comanaged

36
15
11
27
6

5
5
4
4
4

9
9
10
9
12

8.00
8.27
7.91
5.30
6.17

0.862
1.100
1.640
1.171
2.927

Daily Administrative Hours
MD - Independent
MD – Comanaged

36
15

1
1

4
5

1.31
1.47

0.749
1.246

11
27
6

1
1
4

4
5
6

1.64
4.22
4.67

1.206
1.086
0.816

FTE

MD – Independent & Comanaged
ARNP – Comanaged
PA - Comanaged
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Table 4
Mini-Z Clinician Burnout Descriptive Statistics as a Function of Practice Models
95% CI for Mean
Practice Model

n

Min

Max

M

SD

Lower
Bound

Upper
Bound

Independent

37

20

40

29.78

5.53

27.94

31.63

Comanaged

45

12

39

24.29

6.02

22.48

26.10

Mixed
Independent/
Comanaged

12

17

32

26.75

4.37

23.97

29.53

Note. The theoretical range of scores on the Mini-Z measure of clinician burnout was 10-40,
with higher scores indicating higher levels of burnout.

Table 5
One-Way Between-Subjects ANOVA Summary Table for Comparison of Independent,
Comanaged, and Mixed Independent/Comanaged Practice Models on Mini-Z Total Scores
Source

SS

df

MS

F

p

𝜂2

Practice Model

613.09

2

306.54

9.61

<.001

.174

Error

2903.77

91

31.91

Total

3516.85

93
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Table 6
Results of Tukey HSD Post Hoc Comparisons of Mean Mini-Z Total Scores in Independent,
Comanaged, and Mixed Independent/Comanaged Practice Models
Comparison Pair

Difference

95% CI for Difference
Upper
Bound

Lower
Bound

<.001

2.51

8.48

3.03

1.88

.244

-1.44

-2.46

1.84

.376

-6.83

A

B

(A – B)

SE

p

Independent
(n = 37)

Comanaged
(n = 45)

5.49

1.25

Independent
(n = 37)

Mixed
(n = 12)

Comanaged
(n = 45)

Mixed
(n = 12)

Table 7
Burnout Means and Standard Deviations as a Function of Practice Models
and Medical Credentials
Practice Model

Medical Credentials
MD

ARNP

PA

Independent

n = 36
M = 29.81
SD = 5.71

*

*

Comanaged

n = 15
M = 27.87
SD = 3.78

n = 24
M = 23.17
SD = 6.58

n=6
M = 19.83
SD = 3.37

Mixed
Independent /
Comanaged

n = 11
M = 26.81
SD = 4.58

*

*

Note. * n < 1 and insufficient for the calculation of descriptive statistics.
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Table 8
One-Way Between-Subjects ANOVA Summary Table for Comparison of Independent,
Comanaged, and Mixed Independent/Comanaged Practice Models on Mini-Z Total Scores
Among MDs Only

Source

SS

df

MS

F

p

𝜂2

Practice Model

92.67

2

46.33

1.81

.172

.058

Error

1509.01

59

25.58

Total

1601.68

61

Table 9
Spearman Rank-Order Correlations Between Mini-Z Total Scores, PCMI-Communication,
PCMI-Trust, PCMI-Philosophy, and PCMI-Total Scores (N = 49)
Variables

Mini-Z Total
rs
p

PCMI-Communication

-.26

.035

PCMI-Trust

-.45

.001

PCMI-Philosophy

-.23

.055

PCMI-Total

-.31

.017
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Figures

Figure 1. Distributions of Mini-Z total scores for independent, comanaged, and mixed
practice models.

Figure 2. Means and 95% confidence intervals on Mini-Z total scores as a function
of practice model.
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Figure 3. Means and 95% confidence intervals on Mini-Z total scores as a function of
practice model using burnout data from MDs only.

Figure 4. Scatterplots showing relationships between Mini-Z total scores and PCMICommunication (top left), PCMI-Trust (top right), PCMI-Philosophy (bottom left), and
PCMI-Total (bottom right).
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Appendix C
Statistical Methodology
The following statistical analysis was provided by George M. Diekhoff, Ph.D. at
Midwestern State University in Wichita Falls, Texas.
Preliminary Data Processing
Data from 106 participants were downloaded from a Qualtrics survey collector into an
SPSS data file. All subsequent data manipulations and analyses were performed using SPSS
(Version 25.0). As suggested by Meyers, Gamst, & Guarino (2017), tabular frequency
distributions were created for all variables to enable checking for out-of-range and impossible
scores. No data entry errors were identified in this manner.
Once it was determined that there were no data errors, subscale and total scores were
calculated for the Mini-Z Burnout Survey (Mini-Z). Mini-Z total scores were used in this study
to measure clinician burnout. Mini-Z total scores were calculated by first reverse-scoring
responses to seven items (1, 4, 5, 7, 8, 9, and 10) so that higher ratings reflected greater burnout
on all items, then summing ratings across items 1-10. Mini-Z total scores had a theoretical range
of 10-50, with higher scores indicating higher levels of burnout.
The Provider Comanagement Index (PCMI) was used in this study to measure three
subscales of comanagement (effective communication, mutual respect and trust, and shared
philosophy of care). Scores on the three subscales were calculated by summing responses to
items that were associated with each of those subscales, and ratings were summed across all 20
items of the PCMI to calculate PCMI total scores. The theoretical range of scores on the
effective communication subscale (PCMI-Communication) was 7-28, the theoretical range of
scores on the mutual respect and trust subscale (PCMI-Trust) was 6-24, and the theoretical range
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of scores on the shared philosophy of care subscale (PCMI-Philosophy) was 7-28. The
theoretical range of PCMI total scores (PCMI-Total) was 20-80. Higher scores indicated greater
levels of perceived comanagement on all subscales and total scores.
Participants were screened for excessive amounts of missing data on variables key to the
study: Mini-Z total scores, the three PCMI subscales, PCMI-Total scores, and a survey item that
was used to identify clinicians’ practice model (i.e., independent, panel comanaged, or a mixture
of the two models). Two participants were identified with excessive missing data on the Mini-Z
instrument: case 93 failed to respond to nine out of 10 items, and case 95 did not respond to any
of the items of the Mini-Z instrument. These participants were deleted from the data file because
all research questions examined clinician burnout as measured by the Mini-Z and Mini-Z scores
could not be calculated for these participants. Eight participants who were expected to complete
the PCMI because their practice model was either panel comanaged or a mixture of independent
and comanaged, were missing all data on the PCMI. These participants were left in the data file
for their contributions to the study on other variables, but could not be used in analyses involving
the PCMI. Seven participants were identified who failed to respond to the survey item that
identified their practice model and three additional participants indicated that they utilized some
“other” practice model than independent, comanaged, or a mixture. These 10 participants were
left in the data file for their other contributions, but could not be used in analyses involving the
practice model variable. After deleting participants 93 and 95 who provided no Mini-Z data, 104
participants remained in the data file. Data is excluded from an analysis if data is missing on any
of the variables in the analysis. Consequently, different analyses utilized different sample sizes.
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Data Reliability
Although the psychometric qualities of the Mini-Z and PCMI have been reported
elsewhere by other researchers, an instrument that is psychometrically sound in one population
and setting may lose those qualities in other populations or settings. With this in mind,
Cronbach’s  coefficient was calculated as a test of the internal consistency reliability of each of
the study’s key continuous variables. Those  coefficients are shown in Table 2. By the
standards recommended by Miller & Lovler (2016), the internal consistency reliability of all
scales was either good (α values from 0.80-0.89) or excellent (α values 0.90 and above).
Statistical Methodology for Research Question 1
A between-subjects one-way ANOVA was used in addressing this question. The
independent variable was Practice Model, with three levels: independent (n = 37), comanaged (n
= 45), and an independent/comanaged mixture (n = 12) of those two models. The dependent
variable was clinician burnout, measured by Mini-Z total scores. Three respondents who
indicated that their practice was an “other” type of model were excluded from the analysis as
were seven who did not provide information about their practice model, leaving 94 participants
for the analysis. Before performing the ANOVA, the statistical assumptions upon which that
procedure is based were evaluated. Violations of those assumptions can invalidate the results of
the ANOVA.
Absence of outliers. The first assumption that was tested is that none of the groups being
compared in the one-way ANOVA should show any outliers (extreme scores) on the dependent
variable. This assumption was evaluated as suggested by Tabachnick & Fidell (2013) by
standardizing Mini-Z total scores within each group and then screening for z-scores > 3.30 (p <
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.001 in a normal distribution). No outliers were identified in any of the three practice model
groups.
Normally distributed dependent variable. The ANOVA also assumes that the
dependent variable approximates a normal distribution within each of the groups in the analysis.
The assumption of normality was evaluated within each group visually by examining frequency
histograms of Mini-Z total scores. Normality was also evaluated statistically by calculating
measures of skewness and kurtosis, both indicators of distribution shape, and comparing the
obtained skewness and kurtosis values against the critical value +1.0. In a normal distribution
both skewness and kurtosis will equal 0. Hair, Black, Babin, & Anderson (2010) have suggested
that values of skewness or kurtosis that exceed +1.0 can be indicative of relatively serious
departures from normality. Finally, deviations from normality were tested for statistical
significance with the Shaprio-Wilk test of normality. That test used a relatively stringent level of
significance (p < .01) to mitigate the test’s sensitivity to even trivial departures from normality,
especially as sample sizes approach and exceed N = 50 (Tabachnick & Fidell, 2013). Frequency
histograms for the independent, comanaged, and mixture models are shown in Figure 1. For the
independent practice model, skewness = -0.07, kurtosis = 0.39, and the Shapiro-Wilk test of
normality was nonsignificant, S-W = 0.97, df = 37, p = .491. For the comanaged practice model,
skewness = 0.01, kurtosis = 0.35, and the Shapiro-Wilk test of normality was nonsignificant, S-W
= 0.99, df = 45, p = .819. For the mixed independent and comanaged practice model, skewness =
-1.09 (indicating substantial negative skewness), kurtosis = 0.64, but the Shapiro-Wilk test was
nonsignificant, S-W = 0.92, df = 12, p = .264. In light of the fact that the skewness statistic for
the mixed practice model distribution only marginally exceeded the critical value of +1.0 and the
Shapiro-Wilk test was nonsignificant, it was concluded that the distribution provided a
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reasonably good approximation to the normal distribution. With all these results in mind, the
assumption of distribution normality within each group was determined to be satisfied.
Homogeneity of group variances. The final assumption of the ANOVA is that the
groups in the analysis should show approximately equal variances on the dependent variable.
This assumption was tested using Levene’s test. That test was nonsignificant, F(2, 91) = 1.28, p
= .283, and it was concluded that the assumption of homogeneous variances was satisfied.
The between-subjects one-way ANOVA. The F test of a between-subjects one-way
ANOVA provided a test of the null hypothesis that practice model was unrelated to clinician
burnout, i.e., that there were no differences in burnout from one practice model to the next. Table
4 provides group descriptive statistics on the Mini-Z measure of clinician burnout within each
practice model and Figure 2 plots group means with 95% confidence interval error bars. The
ANOVA summary table is shown as Table 5. The effect of practice model on burnout, as
measured by Mini-Z total scores was statistically significant, F(2, 91) = 9.61, p < .001, and
strong (Dattalo, 2008), with 17.4% of the variance in Mini-Z total scores explained by practice
model. Tukey HSD post hoc pairwise comparisons were used to identify the source(s) of the
significant ANOVA F test. The results of those post hoc comparisons are shown in Table 6.
That table also provides 95% confidence intervals for the differences between means. Only the
largest difference, that between independent (M = 29.78, SD = 5.53) and comanaged (M= 24.29,
SD = 6.02) practice models, was significant (p < .001). The mean Mini-Z total for the mixed
independent/comanaged model (M = 26.75, SD = 4.37) fell midway between those two models
and did not differ significantly from either of those other practice models.
Burnout means for MDs only are shown in Figure 3 and a one-way between-subjects
ANOVA comparing those means is summarized in Table 8. Burnout levels did not differ
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significantly as a function of practice models among MDs, F(2, 59) = 1.81, p = .172. A Welch’s
robust t-test (used to mitigate heterogeneous variances) found that ARNPs showed significantly
lower burnout in comanaged practice models (M = 23.17, SD = 6.58) than did MDs (M = 27.87,
SD = 3.78), t(36.83) = 2.83, p = .007 (two-tailed). A second robust t-test found that PAs also
showed significantly lower burnout in comanaged practice models (M = 19.83, SD = 3.37) than
did MDs (M = 27.87, SD = 3.78), t(10.35) = 4.76, p = .001 (two-tailed). It was the ARNPs and
PAs, with their low burnout scores in the comanaged practice condition, that strongly drew down
average burnout in that condition in the whole-sample analysis, resulting in the significant
difference in burnout between independent practice and comanaged practice in that analysis.
Statistical Methodology for Research Question 2
Does a higher level of comanagement produce greater reductions in burnout than lower
levels of comanagement?
Four Spearman rank-order correlations were used to evaluate the relationships between
Mini-Z total scores and: (a) PCMI-Communications scores, (b) PCMI-Trust scores, (c) PCMIPhilosophy scores, and (d) PCMI-Total scores. Pearson correlations were not appropriate to the
data in these analyses because the distributions of PCMI total and subscale scores were all
strongly negatively skewed, while the Pearson correlation assumes that variables in the analysis
are normally distributed. The Spearman correlation in a nonparametric alternative that relaxes
the assumptions of the Pearson test. The Spearman correlation does require that the relationship
must be monotonic, i.e., a scatterplot of the data points can either be linear or show some
curvature, but curves should not create U-shaped or inverted U-shaped scatterplots.
Monotonicity. The monotonicity of the relationships between Mini-Z total scores and the
four measures from the PCMI was evaluated through visual inspection of the scatterplots, shown
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in Figure 4 with quadratic curves of best fit. All relationships appeared to be nearly linear and
monotonic, satisfying the assumption of the Spearman correlation.
Correlations between PCMI scores and Mini-Z total scores. A series of four
Spearman correlations were used to evaluate relationships between comanagement (measured by
PCMI-Total scores and PCMI subscale scores) and burnout (measured by Mini-Z total scores).
One-tail tests were used in evaluating the significance of all correlations because it was predicted
that comanagement would be negatively correlated with clinician burnout, i.e., that higher levels
of comanagement would be accompanied by lower burnout. Table 9 summarizes the results of
those Spearman correlational analyses.
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Appendix D
Mini-Z Burnout Survey

For questions 1-10, please choose the answer that best describes your experience with burnout.
1. Overall, I am satisfied with
my current job:

1 Strongly
disagree

2 Disagree

3 Neutral

4 Agree

5 Strongly
Agree

2. I feel a great deal of stress
because of my job:

1 Strongly
disagree

2 Disagree

3 Neutral

4 Agree

5 Strongly
Agree

3. Using your own definition of “burnout,” please circle one of the answers below:
a. I enjoy my work. I have no symptoms of burnout.
b. I am under stress, and don’t always have as much energy as I did, but I don’t feel burned out.
c. I am definitely burning out and have one or more symptoms of burnout, e.g., emotional
exhaustion.
d. The symptoms of burnout that I am experiencing won’t go away. I think about work frustrations a
lot.
e. I feel completely burned out. I am at the point where I may need to seek help.
4. My control over my
workload is:
5. Sufficiency of time for
documentation is:
6. Which number best
describes the atmosphere in
your primary work area?
7. My professional values are
well aligned with those of
my department leaders:
8. The degree to which my
care team works efficiently
together is:
9. The amount of time I spend
on the electronic health
record (EHR) at home is:
10. My proficiency with EHR
use is:

1

2

3

4

5

Poor

Marginal

Satisfactory

Good

Optimal

1

2

3

4

5

Poor

Marginal

Satisfactory

Good

Optimal

2

3

4

5

1

Busy, but
reasonable

Calm

Hectic,
chaotic

1 Strongly
disagree

2 Disagree

3 Neither
agree nor
disagree

4 Agree

5 Strongly
Agree

1

2

3

4

5

Poor

Marginal

Satisfactory

Good

Optimal

1

2

3

4

5

Excessive

Moderately
high

Satisfactory

Modest

Minimal/none

1

2

3

4

5

Poor

Marginal

Satisfactory

Good

Optimal

11. Are you happy with your practice and workload?
12. Do you think changes need to be made or is everything just fine?

BURNOUT AND COMANAGEMENT IN PRIMARY CARE

41

Appendix E
Demographic Data
Your clinical practice
Are you:
• MD/DO
• NP
• PA
• Other (specify): ___________________
How many other primary care providers work at your practice setting:
• _____ NPs
• _____ PAs
• _____ MD/DOs
Please tell us the number of years in you have held your current medical licensure: ____
What has been your FTE for the past 6 months? _____
Have you reduced your FTE in the last 12 months?
• Yes. Previous FTE: ____
• No.
On an average day, how many hours are designated for direct patient care? _____
On an average day, how many hours are designated for administrative time? _____
Do you have a panel of patients for whom you are the main provider of their continuous primary
care?
• Yes, I have a panel of patients that I independently manage.
• No, I comanage a panel of patients with (#) other provider(s) in my practice.
• I have a panel of patients that I independently manage AND I comanage patients with
other providers in my practice
• Other (please explain) _____________________
For those who indicate that they comanage:
Please specify how much of your time is spent in comanagement with another provider:
• On a continuous basis
• When covering for another provider. I spend approximately (%) of my time covering
patients assigned to another provider.
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